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(57) Abstract: An toner remainder detecting device capable of detecting the toner remainder with high accuracy by a simple ar- 
rangement; a toner cartridge capable of detecting the toner remainder by a simple arrangement with high accuracy; and an image 
forming device capable of allowing the operator to easily ascertain the time for replenishing toner, making high quality image for- 
mation possible. A holding body (22) has flexibility and is connected at one longitudinal end (22a) thereof to a stirring member (11), 
and the other longitudinal end (22b) holds a detection auxiliary member (21) installed in a housing (8). Thereby, the holding body 
(22) and detection auxiliary member (21) rotate concomitantly with the rotation of the stirring member (11). Further, the holding 
body (22) has flexibility, so that the radius for rotation of the detection auxiliary member (21) varies with the mount of toner (7). A 
detection constitution body (2) detects the distance to the detection auxiliary member (21) which varies with the amount of the toner 
(7) in the housing (8), and a CPU (24) calculates the remainder of the toner (7). 
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JUg&l 6 a£T*(OSeiltR 16a tr^f tt^R^RH^ 2^ 1 ^Tl-liS^ ^ 
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-C h"*— ii7 A^$jl5!»nilKC 1 6 (C^oT^ft LT, ^l^SPl 6 
a (BUHE^R 16a £ m b** s £>s ?» e>tf»fclsJlE«HW« - 

fcS. £fc«8r*2 2Cft$^SA2 2^&>-£<9$§^i&t~5^ « 

Tfi*fc2 2(D*^fp]{«§P2 2 b < /^©t, />$r^^^8 

fto bt-7©tl«^<, #*PttSb*Mst 2 lo^ib^SS^, « i l <*> 

6 a O^lbSS&C 1 6 te^-ttTLt 5o Lfc^oT. ^^f^ 
2 2©S^SA2 2 (^TPS'fit{i> ZLtlt><DZ£&a£B&VX&j£-rint££^ 0 # 

1 3^, jtHwai i (Dmwmmisi 5 crfTi^^a-^WL nt^f 
tts hi — *s*&n— 7 i 3tc#?if-r6 D la 3tc^i- y-r- -mm*—* 3 oa>e><a 
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9izmwtsn, mmft-m-tZo iwit 

9 t:: £ o T3Mt ° — 7 2 o M^^T'^rt $ *l5 0 

J I S) -t?^#>b*L5 SUS 3 0 4 M^fy bTF 

ik&kS^e (Central Processing Unit ; : CPU) 24, ^^*i»T^ir 

7n^^!J (Random Access Memory ; B&ffc : R AM) 25, y — K^"^ !) ~ * ^ V 
(Read Only Memory ; B» : R OM) 2 6 , J£$tg£ 2 7 . ^2fS@ff3§£g|5 2 8 , 

11 — m^^—^mmu2 9. hi — ms^-? 3 o*;j:t>*#^jgp3 1 ^-g-Ay-e 
nmzft^zt. h##ili5hs$u a>o&maM*i i<s>fiii^*isi 6 
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&W«J&f£2te. *HJ6o^«"CHt, tt»*&«J*W2 1 ^i5tt*D*t«©ailF. 
*£g|S;fct 1 1 j&S|S4E$ix« £ #£>J&1*MS*B 16a <59^i*MS§C 1 6 £^fct}#P/&# 

a*, m i ^psb i6a (D&mmfec iet mmmi&fc 2 ©tfemanas 2 a ^ <Dmm 

te N «H?«nE*«E*L 3 £*b<> iiufB*MEglli L 3 «fc «9 fc/h* V>«WS38ft£ 
hi « 7 A <0*P«rlanlEi- tfe&*&Sfr«ttf 2 1 tt\ *l^»16'a 

©jate^SR i6a sriti#b**s€>iBite^siii-*©-e. ^»2iaoxt 

tti$tL?)^WmilL Of*— ^T-fc6o *Vt/Nt>i?^^8fclR«fi*tt5 hi— 7 tf> 
I^i/>UT, tt#*P*f 1 1^ § hi— S 7 a <£>4>£rlH]ij£T?#&< ^ofcirt^ft, 

tfe*p*6Jibastt 2 iw:. i<d#i*w»i e a j: 9 t>*#fcimE¥«-c 

\B\m&WJ-i~Z><VX^ hi — 7 ©S*s»^b-C hi — ® 7 A<£>_k® 7 a J^T^fcT 
dS5lcotiT, ^{±S«^2(c«koT^m$tLS^mi^gf L Ote/h£< 4ot^ 

fttl^t?S>5CPU24lt ^tU«^#:2^^mffi^2 a ri> ktfcMtJ!fr3FB*t 
2 l o/?^-^-fp]— iS8®lfP 2 l a *-e©BE8|^3E<Jv^r, hi— ©2fe*&#ffl1"5o 
CPU24H DLffibfc hi— 0»*tJl«<5 «»«f3 1i:4t5, * 



-22- 



WO 2004/083965 



PCT/JP2004/003685 



fcCPU2 4|i, ROM2 6 fclfBI&S fl^Mm^n # '9 A&^tti bTHfr U 

fiDt, tft»i«jibaj«-2 i &m*atiLm&mm-fz>z. t\zxox. ^^m^tts 
mmzmftszmLo&m^. ^9^<Dm^a^i^m,m^m-r 0 tft*i*i«i»*t 2 1 

tftW«f*#2H ^a»#£3§££i3:5o ^iWtt2 1^|ittl:fti 
#*s^4t5. tftffl#Jft#2f±, i«S)M2 1 M4=C5 9flil-<t5i# 

<fts^, tfttamjEra^^ft*. ^frtcz^xwiMmmzm^x, mm&ffi 
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rrtOT 3 ^#itt, hi— m&ftitti&Z 3 tt, !lf o~7 2 0('## 

feotatli o© hi— 7#*^U 5Mt?fi ofa<D hi — *£#a*sM-*. 

h-^-- »*tftw»2 sr±, jftwufch-^— »*teat<5<mBE (&t> nuc rhi- 

3£3p«aR36^tFP l ^*^*5Stp«HSr5S^$^:So £tpmi£te. hi— 

4S2 8tt, tts«J«2 7 mSlpmffSr^Wi-So tbigfc§§2 7ta. 4-x.b*t5hi- 
-a^mffiSJpmiEi: ^it^i-^o hi— »*«ff<0^* J 3E*«ffi«fc f *>'i^ 
Wt££\ o^V) — *S^«Pi:*5»^iDffiv>»^, Jtt5E5& 2 7 ft, hi~ 

— * 3 oioigsH"5fc*©mffi&BM'$~s. ht-M^3os> hi — *& 
i— mm^-9mwjU2 9^e>«jESrRi^r*ti. hi— *t*&o-7 i 3«rimisw 

S)-r5 0 ^tioT hi h V y&afVD hi— 7*5 S &&U6iZ.mffi£ 

R AM 2 5«\ hi— «*£tfcW*&2 3(aotttil$^ hi— ^SSr^i-lf 
^RftiftfS— l^«^|Bl8*tL«e ROM2 6f±, fW»7 p n^A:fc£aSfBlft£*b5o 
ROM2 6I1 CPU 2 4 35>e>#X.fetbfc*iJ^l^^^o-Cs IBHSfrtS^o ^ 

»3lli, hi— <Dmm^&7£ibZmmA$l-FT'3b?>b%. hi — 

©atA^SBi^ «>**5S*t£)lTi?ife5 - i S:«*Pt5. £fc#*ngP3 1 f±, 
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h7^^34, 2KSI««S3 5. 4aC = T3 6. &*BJfcig£lI]i8 3 7. *p»lslfS 3 8 
^-^AyT'«^$tt6 0 Hllh7y^3 4{t WW} = -f^3 3. ^3^^3 2*3 
J; T>*S*fS =* >f ,k 3 9&-£^-C#j££*l3o f» = ^3 3tt, £SI«aS 3 5 fc: <fc 

=^3 9©tEE2^ hi— 7<Dmm<Dmw*&rtft^&mz.m-tt>tiz>o m 

|j 3 ^;v3 3tt, ^3^^3 2*3,fct*£2p3>f ^3 9 i: K #13 l^S o 
^3-f/V3 2&£Vtmm= I '( ^3 9 tfittir^Si 5 i'W^tlS. b 
fc^o«^^3 2©mff E 1 ti, «tH3 50mBEE 0 i: B&|i^ft*B £ ft 
t>. ^Sg^l^S^<«^^i-o K!p3>f^3 9©«JBEE 2f4. ^1^3 5© 
mJBE E 0 £ B&i£fc*B i: ft 5 . 

9, mm =14^3 3 tmm=^-c^3 9 i©^iiiaf$n5<. ggi&^^s 3ts 
iji^v>xb^$hSo ft^m^rttBsePttes ^t^ftm-m, 

6 a (D&mm&C 1 6 i:1&m«j£#2<a&ffllg£fl2 a i©tfii«L3H:RS$ 

&W1He5c#:2 r± N r. <D*SS-f * 1 (^^-fb^r^ttimBEi: UT^tti-r5o 

^5fStb^HliE§3 7Wu tfc*P=*>f^3 2©IffE 1 £ S2P="T 3 9<Z>mffE 2 
£©&^fc5§S»«JEE3&^-*-flM«L *5 .fc t*£fc*» 3 5©*ffE0Sr^-Mf 
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5o 

-c(itftp^^^iB&-rSo ht-stiws52 3oiaiaii3si^ man*-? 2 o\cm, 

tHfcUfcSMfetJ — 9 tlWIHSrfctt-CEttSns. 113^^3 3 £&*p = >f ^3 
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«i6 0lt ^9A^*A#*fci**^ 6 1*5 

2©**iaa->B«S^Etel»6 4«r»!tf\ 4 9 fcfc£&RT 

Hft^aElHSe 1 tt, P—if^^— K6 5, 1^X6 6, JJ =Ty 

6 7, /J?J) =fy^7-6 8, f 6 VyX6 9*5*1^^ <9 3g U ^ 7~ 7 0 £ 

^t«^$Ji5» RftjfeSEffP 6 l tt. fifcili«iP»6 3A^4ibiifci«tt[« 

^7^7011 i»*»*Lfc^— !f*«rSi*b*C, ^fefc:K?A4©&BB«r*3fe*£ 
Pifc7&f*SP6 2tts i^K7A4, ^ y— 7^7 1. ^ V~ 9-9^7 2. # 
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)fe^|K»te>*l5o t71ll, Jg## K7 A4a*«3tej£S£ft3#rfc:. & 

>7°7 2K ioT5li^fci> !«3tflcS:-«^ffifS**So ' £ © -fc 5 fctf *fr 

Itiot^^^S, Lfc#oTJg3fe#K7^4<Z>*®fc: b"? — «^l*$ii5, 
attHtlli, »lft»6*5J:tf h-^— *— b !J y^3Sr-&A/Tf«***t5p bi" 

SrBiflHBfdcSg«6 O^Mtt, ^f^y^8lt bT— 7 tfsas#fc:JR**!$*i,3 
Iffcftht^-hy >7^3^ft5J; 5 iat, b7— by yS?3«r* 

#WflW!M&§«6 otcJMfcSHSi:, bT— #-bP r^3©^!?^8©T 

JHIKtf-fcy b 7 6*>bs 7 7*5<fcTJ^-f ^y^P-7^7 8iaot, 

^7fc{£ K7 A 4 lC*5tta^tf?^i& bttSfe^&Sl-^^^HSo fe^^-Y — 
7 5f±. ^»5^^g^i^^tt5^MP§{-l8b-C^^K7A4 
*MWfcSSme>ft«. (K9ft^t75li, K7 A 4 lc7g/ft£*LTV^ b 

•7-HfeSr* (E«tt*B5^te^So *5^*Jt/t*g^»»*x M^h7 4l'J;o 
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*T&$L-fz>mmzi&^ft. cpu24t:4ibti> j&2tftffl3MS*s&H*&u * 

f>y^a li^ltf, 7fy^aim CPU2 4^ t> ttfcH«^**^ 

tfftfrtl, m&UGV>h'r-7&W&£^ *^y:/a 2fcittf. CPU2 4te. 

fcflM&SnSo ^T^a2m b^-7a^ife&6tettf&£HSfc^ tfeffl 
«^fr2*s. »aggBt^S<J<ffl^«flET?fcStftWmjEV 1 SrtfeW-TSo CPU 

JfctfeU ttHIffVlO^WlEVO itf/h^W!*^ 7T^alfI!), 

Ji, CPU 2 4^(U^:N^|tl^1it 1 SrftAU y 7° a 4 iC*ifr 0 

5fc3itr. ^y^a 5t?ri. ^f^a 2 £ CPU2 4 te, ^ttimj± 

VI £^«>j£*S;|*ffl«flEVO i: i:ifc«U mJEVl©^W)SVOi 
t)/h$VN»^ ^Ti/^a4tll5, tfem«BEVld«tfeUi«jaEVO^±©»^ 
X^S/^a 6 ^iitfo X7y/a6tll CPU24S, lel^cN KlN 4- 1 SrftA 
U m«CNS:l*SJP*^ ^y^a7fcltt. ^fy^aZTIt CPU2 4 

-29- 



WO 2004/083965 



PCT/JP2004/003685 



JBv^ tfeWmEVl36«tfeWmEEVO£JlJbi:*!lBr$ixfe4:#**e>. ®4(H£j*fc:JB 

&F±Jfcft£, j£.-7xi—*5-*t— YCD^^ryyh 0~b 7 ^a^U Htrsaicoigi 1 1 

7fy/b 8-C(i, $g£PgB3 1 013 fc^-TJ: ? (r[l]^:N 1 tS^<^>5 

fetnl^U XTy-fb 9 Miitfo StNlit M 7©^*^^Jt#!J 

-r^^T*, [DifcN 1 te^tf>5t#>5 M 7©2«fc:3£<5V^a&$H5„ EifcN 

5,^ b 4~^7"y'7 p b 6 ^^-^a^^tL-e^iSl^^^a^^tL. ^fy^b 1 2 
Kittfc ^fy^b 1 2 -Ctt, CPU24[^ IH^N £: ID^N 2 £ SrifcifcU, H] 
|N2^tV^ ^fyT'b 9 JEM?) , m^CN^mfcN 2J^T<^^#. 

1 3 f'xifro .x^jy^b 1 3T?fi, f8*Bg|5 3 1 # x HI 1 3 ^^i"ct 5 KB 
tN2HS<J<, a^tfc^n 2^L S ^fy^b 1 4 *7a«-ft 

^3^tH#^-ett> i&fcqgfl 3 i te s h-^-— 7^a*^J;oT^j^"5Tfg^H^^ 
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0>7gJ£-?«U ^I®4 0l:iotM^5 o $&*flgfl3 1te, CPU24^b 

l^JS»l6att, ft-«7AS:S#^tt5i5l!:l,tlHltetX, h^- ®7 

8$1*WBIIF&1 6 a iriot h-^— g 7 A©^tCS3V>"C^J^SH5^Sb^teC 1 6 
fcfcoXm&^te&b, Il^l 6 a(^(El^¥#R 16a £|P]£EHE¥«ft 

t a <z>*fc^T^jfc£n c i e^ot, sbi*ws*pi 

6 a^lSte^R 16a t W\ C®«g^«ft«l«f b#* s & * * 
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Zb&X'ZZo Sf;^!)^y8 SteitiL&iZtiZ h-T— 7 (Dt^^/> it, ft&tt 
ttl J17 A^4 5 trlU^T*#^< ^o/ci: t izitt, hi — 7 <D^\z^Wi 

ifgW noli ^«IHS l 6 a t£Um*&-em$£&Wi-t%>o 

ItlOiM^ tftfrffiJIbffifc- 2 1(4, ««**Mt2 2^1^iSl 6 a 

in^^ ^isiife^-eiHi^iij-rs ©t\ h^-- 7 (omtm'p ux b-*— « 7 

$<^5i N CPU2 4I1 ^#^^8 ftlClfc^£*tTV^5 M — S^fltrfBBf 
^Oi^T^^ofci: UT. a*&H:W1-<5o iOi5lttTCPU24tt, ^ 
t>v>^8 rtfcUBUS&frLS hi — 7 C0^ft5r^^-rS ^i^T'$ Lfc^oT 

«fti«j«ff2 3fl«||*Plilb»tt-2 l*-C©E»*r*Wi-5i:#^ **n*»»»2 
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Ai ^ is«rfr2 2 (D&ttmmmn 2 2 b kM&fciMsb 

2 2&»#M?B*tl l^lslte^^^b^l^^l 6 a ^T'CD&gfi&HMl tt^R 
03BJ|©2^©l^Ti:t5-i:iaoT, if#IW 1 1 LT^S £ # fc. 

2<72ft^[R]{MSl5 2 2 b^i#Ml 1 (DlEl^^'bl-^lHl^tvS w t 
^prS.^^^ihi-5^<h^-e#5c *fci*«F^2 2©WF^ft^SA2 2 

i 6 a<omm*&R i6a £ zmm*&&mw ufca* e>?n e> ^^m^sb-r s 

*fc**tt©J*fB-ef±, tftffi«J*#:2tt, ft*B*M&*M*2 

©f£i&ii£8&c 1 6 kmmmm&2 tommz *> t>/hsv\, itnaot, 

7A<Z)4«2rIlltet?#^<*oT, tJSDi«)W2 ia*«#*P*tl l<Z>£l*WSIffl 
1 6 a©5£tb»8&C 1 6 <fc 19 fc^JIfl^|Il*lte^i&i-3 ©t s tfcW«ffc#2f±. 

i t zhi—7&ftfti,zi&M£tiX^Z>b%. Ifttill, *#SM*i i*>4>fc< £ 
t>IB 1 f\-m& 16a *S^!>^V^8 £4jalfc$*lt'V'»5 h:?— m 7 AiO^SrleHE^ 

« 7A©=f^*3V>T^fiR$n*^»«IKC 1 6tiftoT, &l*Ha«51 6 
aO@giji|Rl 6 a ^I^CHl^^^ltitL^^^lHl^tb-rS^-C^ &ffl#£ 
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wv. mm<Dffimz.<>^xtem.w& i gv&-$-z>° 

7 ft, ^ 1 (D^t0tWt^2 i l^f ©«^-C^i|^^5o &mm&4 6, 

4 7 ft, #H*©?gfc-eWu J»#»Mlin 5^i«gHi3feA/T?BBiS*H5o #^m$R 

4 6, 47ft, &&*&J|frl»2 l*^Offi«SrlftWRrffi'&*^CtfeWPrl6lE«t^S 

#^m^4 6, 4 7ft, JRlJWBtti 6^o^»8fici 6 
mM4 6, 4 7 £<£>Sg$£^:s:v^;i#U< £ o t-SBfi^^^o 

&ttfo<D^m*. IBl*5J:t^»2«lffi«P4 6, 4 7(aot^iWlt2 1 
«2tfeWlfi5 4 7 i©f#|!ilL l 5#ieQ<E>fJflBH£Ui£&3«fc Matfe ^ 

«U-C««fRTl6*^ft. fc£*tftfefcttJIbaM*2 1 ©*^#|fO©-*ifcfc:* 1- < t 

2 2 ft, ^OS3M7 fR]-*» 2 2a #8M**P*t 1 1 ©ffitf^tttt 1 6 <D 
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8S1*M3*B1 6 a tcatf$£*L5o 2 Hi. * ©ft 3^IrJ 

6 a©^Sl^i&C 1 6 £#t£ttJ§B4 6, 4 7 t ©SgHI&SlW^ b 
B16I1, ^mSE^lL 0 ^^tti1»^^4 5<0#tftW*fP4 6, 4 7 ©tfcttJfSSE £ 

mffv o &m cmx'froxh, m 1 ^tusp 4 6 *stftw«jaEv 0 icmtsttos 

^LOtttfcAtflt l-ca>9, ^2^mSP4 7«S«!UlEV0IC#6t5*ffl 
§mi^m^5 l*5«tt>^2^m^5 2«r^A/-C«^*^So #tfettJ8B 5 1, 5 
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bmctiLmiz&ttbti-c&y* ztiKXoxfr&mtos 1, 5 2«J:T*isafc* 

illf»Lttfc^iS!jW2 l©fg2l&fflg|5 5 2A^bOBE»^tfeW$^5- 
$ biC^W^i? 8© hf-l7A©±I7 a^WSi:, SfS2^fcHSl$5 
2 <fc 9 fcT^tifoSi 5 IKioT, 8*1 tftffl*P5 1 ©*;Mfetfi*rfB8E 

Ki^W§tL5o rtiiao«*^5 oa>btfc*»»*jmt2 l *-<?©«£« 

m^mi~ms<Dmmmm<D^mmm^^x, m&mmmt2 it*, mw 

50 (t ^#i?;/^8ft©M — 7 <om&\z&*3^X * 2 1 

UT, ^Wt^2, 4 5, 5 o^e»©EIWC#5Mtfcli«J:v\ r 

HiaoT^2 2 ^WZsrSpVD 7 ©2S4&& 

ft©t>©-T?fo5o 
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T**^5»»»»p»oTSiaii e>. *M3»©iate*ff ^ census 
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So 
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£ Ti-fe *^w&tfv 'L^^ * t*<o mm & t -t a r © P3 n <o 2 # 

T&&MSb$&**a^ ^Bffet-3E{Sfci"S- t«rBSCwi:dSt*#«. 

v^yicitzmztix^^z hi — m<D*&mm&W)X%z>bz, mm^nutt. 
9twmw<z>frmuiz&ox hi-—m<D^fc&^xj&f&£}LZ>&W}m&fc'f&<>x. 
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ffi®i®tf&x<DmM&mm:®m&)Ktkmvx, ^w^yfc\&mt$foz> h-i—<D 
n^hm^mmm^mm-r^ ^t&x% z> 0 

mm^fafr^x^\,^cmm&fotftz.i&mzmtt<bti%Wi-&. ^mn^±T^^i 

Ttifcsit, h-r— <Dmmmm^#>feit>z>mmAsxTx3bz> ~ k&m%\$n 
k&x*%z> 0 Lfc^ 0 T^#te. m^ma^m^^x, ^wisy^v-r- 

mvfcmmzn&nzxDx^ w*YE%fe. fc&^smtmmofomfc&^x , h-*- 
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K:J:*ttfx tfeW^Httt. 88*tyttJ;ot^^5©^ tfe 
OSgl^ffltSr t 5 0 * lentigo ht^«tofffl^lr 

^t^mm^xM, m&i&i&mm-z, mftvhi—x—hv 
^skssit^jiLW^ad^aatt bJh-So z\fc\z&^xm&Mf$MW.te> hi—x—h 
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m ^ <d «s m 
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jfc^l 1-12 G^-fHJ&^lBift© bt^t^f. 

wiB^^^^^rtfciHUEe^fcaattfctb. i&m-tzz. ituot, tfna<~#s> 

15. mu^w>yv>Tm*. mmmwmu<o^mu^W3^mi^m^r^ 

16. — ^l&^^S^v^^^ 
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mu^m^^^mm^MmuU'kx<Dmm^^x ^ hi— <on^ 
ffimm&Mf&mm*mzmm>&&^m^i$fr% hi—*— h y r^s,ot> 

iH)MJ|iJSJ5#^^-rS^^:^^tP hi"- h ]) >yi?b&^&; 
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w m m 

m&mw. mm&ffif&x* b-r-nmm&mm&icik&ztiz b-t—x- b v v& 

U JSb^rfO— «8SP 2 2a &mWMtt 1 1 l-ii3fe $ ft^lRlffiW 22b^ 
^^v J ^^8F ( 1^^:(tfen^^M|ibW2 1 ^ftjttSo 3iaot» 
2 2*5 J:t^4fefti*6J|b*P*t 2 l te N ffiWUU l l #HUB-r5fc:fc tftoTHUst £<, 
*fctfe&«JI&SB*t2 1 ft, &ft&2 2&*S%km&&-rZ<DX\ b-f-7 (DMizX 

rtcT) ht-7©ttJ:otffc5tMMIt2 1 *r*<3DSggt^^iti U CPU 
2 4*S ht-70M^fflt5 0 
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